ABSTRACT ROSEMBERG, J. A. (University of Brazil, Rio de Janeiro, Brazil). Bacteria responsible for the retting of Brazilian flax. Appl. Microbiol. 13:991-992. 1965-Twenty-two species of bacteria were isolated from Linum usitatissimum stored for retting. Achromobacter parvulus, Clostridium beijerinckii, C. saprogenes, C. saccharoacetoperbutylicum, C. perenne, and Pseudomonas aeruginosa and its achromogenic variety are retting agents. The last species mentioned performs the retting in only 72 hr. This is the first time A. parvulus has been shown to be a retting agent.
Microbiological processes are used for liberation of the fibers of linen (Linum usitatissimum), which is widely grown in Southern Brazil. Retting is carried out in tanks, where some of the bacteria derived from soil act upon the pectic materials covering the fibers, thus freeing them from the bundles.
For jute and linen, Ali (1958) and Potter and McCoy (1955) reported Bacillus polymyxa as retting agent; Prescott and Dunn (1949) and Sliber (1958) reported the use of Clostridium butyricum and C.felsineum, and Allen (1946a, b) reported the use of strains of B. subtilis, B.
macerans, and B. licheniformis. Betrabet and Bhat (1958) found species of Pseudomonas to be able to ret Malachra capitata and Hibiscus cannabinus.
The linen industry is important in Brazil, and our research was directed toward the obtention of microbiological data, so far nonexistent, which could help in developing the technology. In our study, special consideration was given to the Brazilian climate and soil conditions, which differ from those in the countries where the abovementioned investigations were conducted.
We endeavored to study the species commonly found with linen stored for retting, and to select those promoting the liberation of fibers in the shortest time possible.
MATERIALS AND METHODS
Samples of L. usitatissium were obtained from four plantations in the state of Santa Catarina (Southern Brazil).
For each sample, the dry stalks were cut in pieces 8 cm long, placed in 40 sterilized tubes (120 by 15 mm), and covered with sterile physiological solution. Upon incubation at 32 C for 72 hr, considerable bacterial growth occurred, due to nutritive substances which are extracted from the stalks. Techniques used for isolation, culture, and identification of aerobic and anaerobic bacteria were those described by Spray (1936) and Smith (1955) A 24-hr culture of the isolated and identified organisms was used to inoculate tubes containing sterilized stalks, covered by sterile water. Incubation was at 32 C for 120 hr, with inspection of the fibers every 24 hr. The retting capacity was determined by the methods of Greenhill and Conchman (1947) .
RESULTS AND DISCUSSION
The results obtained are summarized in Tables  1 and 2 . Not all bacteria isolated from linen promoted retting. Most of the species found have as their usual "habitat" air, soil, and polluted waters, thus agreeing with our source of isolation.
Gaffkya tetragena and Staphylococcus epidermidis are bacteria found in mucous membranes and on the skin, and their presence is most likely due to contamination during the handling of linen stalks.
Biochemically, such retting organisms have pectic-digesting enzymes that act upon the pectin which cements the fiber bundles. The hydrolysis performed may carry the pectin to various degradational stages, the last one being the formation of free galacturonic acid.
Various species of Clostridium and Pseudomonas act as retting agents. In this work, we recorded for the first time the retting activity of a strain of AuAromobacter parvulus. As shown in Table 2 , the fastest retting was obtained with P. aeruginosa. This fact may have economic importance, and a process performed with this bacterium is currently under study in our laboratory.
